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UNCERTAINTY IN SCIENCE AND POLICY: CALCULATING THE NET
CLIMATE BENEFIT OF FORESTRY-BASED OFFSETS
Margaret S. Davis *
As the United States considers a carbon-limited economy
through a cap-and-trade regime, carbon offsets generated in
forestry-based projects are likely to play a large role in both the
policy developed as well as the eventual market itself While it is
generally understood that offsets must be quantifiable and
accountable, coming up with reliable values in the forestry setting
is challenging at best. There is great scientific uncertainty
involved in calculating the net benefit for the climate from any
given project, due to the variety and quantity of inputs and outputs
of carbon in a managed ecosystem. Even more uncertainty exists
due to the lack of a national standard for forestry-based offsets.
Policymakers and practitioners must be aware of the complexity of
these offsets projects in order to put in place a reliable framework
and to properly operate within forestry offsets regulations.
I. INTRODUCTION
In 2007, the Intergovernmental Panel on Climate Change
issued a report confirming, in no uncertain terms, that climate
change is a phenomenon caused by man-made activity.' This
conclusion from such a renowned body of scientists2 ensured that
J.D. Candidate, University of North Carolina School of Law, 2011. My
appreciation and gratitude to the editors and staff of NC JOLT, Christopher
Galik, Maria Savasta-Kennedy, Mary Davis, and Jovian Sackett.
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, Summary for
Policvmakers, in CLIMATE CHANGE 2007: THE PHYSICAL SCIENCE BASIS.
CONTRIBUTION OF WORKING GROUP I TO THE FOURTH ASSESSMENT REPORT OF
THE INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (S. Solomon et al., eds.,
Cambridge University Press 2007).
2 The Intergovernmental Panel on Climate Change ("IPCC") was established
by the United Nations Environment Programme and the World Meteorological
Organization to "review[] and assess[] the most recent scientific, technical and
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climate change would be at the forefront of American domestic
and international policy. While much of the rest of the developed
world believes that the phenomena of climate change are real,
Americans are increasingly skeptical of the scientific evidence of
climate change.'
In the summer and fall of 2009, the U.S. Congress considered
legislation to address the United States' contribution to climate
change. The House of Representatives passed the American Clean
Energy and Security Act in June of 2009, commonly known as the
Waxman-Markey Bill after the bill's original co-sponsors.' In
February 2010, the Senate passed its companion bill, the Clean
Energy Jobs and American Power Act ("Kerry-Boxer Bill"),' out
of committee.' In both bills, a cap-and-trade system' would be
used to regulate greenhouse gas ("GHG") emissions' in regulated
sectors of the economy."
socio-economic information produced worldwide relevant to the understanding
of climate change." IPCC, Organization, http://www.ipcc.ch/organization
/organization.htm (on file with the North Carolina Journal of Law &
Technology). In 2007, the IPCC received the Nobel Peace Prize for its efforts to
educate the world on the effects of climate change. Id.
3 See generally Timothy R.H. Pearson et al., Comparison of Registry
Methodologies for Reporting Carbon Benefits for Afforestation Projects in the
United States, II ENVIRONMENTAL SCIENCE & POLICY, 490 (2008).
4 Ed Stoddard, Analysis-U.S. Stands Out for Climate-Change Skepticism,
REUTERS INDIA, Feb. 24, 2010, http://in.reuters.com/article/worldNews/idlN
India-46414220100223 (on file with the North Carolina Journal of Law &
Technology).
American Clean Energy and Security Act, H.R. 2454, 111 th Cong. (2009).
6 Clean Energy Jobs and American Power Act, S. 1733, 111th Cong. (2010).
See, e.g., Library of Congress, Thomas, Bill Summary, http://thomas.loc.
gov/cgi-bin/bdquery/D?d I 11:55:./temp/-bdr6zr::j/bss/dl Il query.html| (search
"Search Bill Summary & Status" for "S.1733") (on file with the North Carolina
Journal of Law & Technology).
8 See infra Part II.A.; Association of Washington Cities, Cap and Trade-A
Primer at 1 (2008), http://www.awcnet.org/documents/CapTradePrimer.pdf (on
file with North Carolina Journal of Law & Technology) [hereinafter Cap and
Trade Primer].
9 See Proposed Endangerment and Cause or Contribute Findings for
Greenhouse Gases Under Section 202(a) of the Clean Air Act, 74 Fed. Reg.
18886, 18888 (Apr. 24, 2009) (to be codified at 40 C.F.R. pt. 1) (defining
greenhouse gases as "gases that effectively trap some of the Earth's heat that
(Vot-. 11: 319320
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While these bills have represented great progress in the realm
of cap-and-trade policy in America and many were hopeful that
they would pass both houses of Congress, they have stalled, and it
looks as if they will not be passed in this session of Congress."
Despite the likelihood that these bills will not become law, they
represent a reasonable estimation of the political compromise that
may be reached in America on the issues surrounding climate
change. In both bills, forestry-based offsets 2 play a role in the
cap-and-trade regime, and forestry-based offsets are likely to play
a role in any cap-and-trade system instituted in the United States."
Forests have the potential to sequester and store huge amounts of
atmospheric carbon, and the forests in America that are available
for participation in such projects are many.14
After exploring the role of an offset in a carbon-constrained
economy, Part II of this Recent Development will discuss forestry-
based offsets. In Part II, this Recent Development will explore
the elements of an offset and the difficulty of accurately estimating
the net amount of carbon sequestered in any given forest. A
comparison of results from selected domestic protocols will show
that the method for accounting for carbon sequestration can
produce results of net carbon stored that vary significantly. Part IV
will discuss how the science behind accounting for forestry-based
offsets must play a vital role in the climate change policy decisions
soon to be made in America. In conclusion, Part V will call on
would otherwise escape to space. Greenhouse gases are both naturally occurring
and anthropogenic. The primary greenhouse gases of concern directly emitted
by human activities include carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride.").
'
0 See H.R. 2454 § 702 (2009); S. 1733 § 3 (20 10).
' Darren Samuelsohn, Obama Aides Meet With Senate Dems to Map April
Strategy for Climate Bill, N.Y. TIMES, Mar. 25, 2010, http://www.nytimes
.com/cwire/2010/03/25/25climatewire-obama-aides-meet-with-senate-dems-to-
map-apr-50034.htmi (on file with North Carolina Journal of Law &
Technology).
2 See infra Part II.A; Cap and Trade Primer, supra note 8.
'3 See, generallv, OFFICE OF ATMOSPHERIC PROGRAMS, U.S. Environmental
Protection Agency, EPA 430-R-05-006 Greenhouse Gas Mitigation Potential in
U.S. Forestry andAgriculture (Nov. 2005) [hereinafter EPA 2005 Inventorv].
4 See id at ES-1.
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policymakers to carefully consider including both the requirement
that scientific uncertainty be carefully considered when crafting a
forestry-based offsets policy and to build flexibility into the system
to allow for changes in the scientific understanding of these
systems.
H. BACKGROUND: CAP-AND-TRADE AND FORESTRY-BASED
OFFSETS
A. Cap-and-Trade
Of the policies intended to address climate change in the
United States, the one garnering the most attention is known as
cap-and-trade." Presently, there is no nation-wide cap-and-trade
regulation. As such, the market for offsets is primarily voluntary.
Those who purchase offsets credits on a voluntary market are often
seeking to reduce their carbon footprint or reduce the climate effect
of a particular activity (for example, the emissions from an
airplane flight or from driving a car)."' In addition, projects are
being developed in anticipation of a national cap-and-trade
regulatory scheme. By starting sooner rather than later, projects
may be able to start generating a net carbon benefit, and therefore a
profit, earlier than those projects that begin when legislation or
regulations become effective."
15 Cap and Trade Primer, supra note 8 ("A cap and trade program is a way to
reduce pollution using market forces to achieve cost-effective environmental
protection. The basics of cap and trade are straightforward: The government
sets the cap on air pollutant emissions. The cap can be phased in and lowered
over time, as needed, to achieve the reduction outcomes needed. Companies or
other qualifying or regulated entities then buy and sell-trade-allowances that
permit them to emit a particular pollutant. In some cases, companies will buy
allowances to cover the amount of emissions they have, and in other cases, the
company will reduce its emissions. Some companies will reduce emissions
below their amount of allocation and sell the extra allowances, offsetting any
costs they incurred to make the reductions.").
16 See Maria Savasta-Kennedy, The Newest Hybrid: Notes Toward
Standardized Certification of Carbon, 34 N.C. J. INT'L L. & COM. REG. 851, 852
(2009).
" See general//i Pearson et al.. supra note 3, at 501; Savasta Kennedy, supra
note 16, at 852-53.
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Under a cap-and-trade system, regulated entities must limit
their GHG emissions to a predetermined level each year." This is
the cap. A regulated entity" is given a certain number of credits
each year, and each credit represents a unit of emissions that entity
may emit in that year." If a regulated entity reduces its emissions
below that amount, it may sell the credits for the difference
between its actual emissions and its permitted emissions.2 '
Regulated entities that do not reduce emissions to the permitted
level may purchase the amount of emissions credits that they need.
In doing so, they "offset" the additional emissions for that year.1
Thus, the net effect of these two hypothetical entities would be
equal to the amount of emissions allowed; it would equal the
"capped" value.
Under a cap-and-trade regime, another possible option for the
regulated entity that has emitted more than its permitted amount is
purchasing project-based offsets." Project-based offsets are more
generally known simply as "offsets,""4 and are credits generated by
projects that either prevent or sequester GHG emissions." The
concept is generally the same as with the two regulated entities
" Cap and Trade Primer, supra note 8.
19 These are the entities which must comply with the cap under a cap-and-
trade program. See, general/v, id. Each cap-and-trade regime defines which
entities it regulates. For example, under the proposed legislation in the U.S.
Congress, regulated entities include electric power plants, industrial plants that
burn fossil fuels, and importers of petroleum and natural gas. See American
Clean Energy and Security Act, H.R. 2454, 111 th Cong. § 700(13) (2009);
Clean Energy Jobs and American Power Act, S. 1733, 111 th Cong. § 700(13)
(2010).
20 See Cap and Trade Primer, supra note 8.
21 Iid.
22 Id.
23 Id. at I.
24 Id. at 4 ("Offset: Projects undertaken outside the coverage of a mandatory
emissions reduction system for which the ownership of verifiable GHG emission
reductions can be transferred and used by a regulated source to meet its
emissions reduction obligation. If offsets are allowed in a cap and trade
program, credits would be granted to an uncapped source for the net emissions
reductions a project achieves. A capped source could then acquire these credits
as a method of compliance under a cap.").
25 Id.
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above; however, an offsets project must be operated by a non-
regulated entity, and therefore be outside of the regulatory
system.2 ' This ensures that the GHG benefit generated by the
project is above and beyond any steps taken by entities within the
regulated system. Examples of such projects include capturing and
destroying methane that escapes from landfills or hog farm
lagoons, changes in agricultural practices that reduce carbon
release and methane production, and changes in forest
management that sequester carbon in the soil and in living and
dead plant tissue."
Forestry-based offsets projects include the management of land
to promote the storage of carbon in the plant material and soil.1
Management options include afforestation2 ' and reforestation.30
The potential for forestry-based offsets projects in the United
States is great;' forestry-based offsets projects have the potential
26 Id.
27 The Kerry-Boxer bill considers the following project types, "(A) methane
collection and combustion projects at active underground coal mines; (B)
methane collection and combustion projects at landfills; (C) capture of venting,
flaring, and fugitive emissions from oil and natural gas systems; (D) nonlandfill
methane collection, combustion and avoidance projects involving organic waste
streams that would have otherwise emitted methane in the atmosphere, including
manure management and biogas capture and combustion; (E) projects involving
afforestation or reforestation ... ." Clean Energy Jobs and American Power Act,
S. 1733, 111 th Cong. § 733(a) (2010).
28 James E. Smith, et al., FOREST SERVICE NORTHEASTERN RESEARCH
STATION, U.S. DEPARTMENT OF AGRICULTURE, Methods for Calculating Forest
Ecosystem and Harvested Carbon with Standard Estimates for Forest Types of
the United States, General Technical Report NE-343, (2006) ("Carbon is
sequestered in growing trees, principally as wood in the tree bole. However,
accrual in forest ecosystems also depends on the accumulation of carbon in dead
wood, litter, and soil organic matter.").
29 EPA 2005 Inventory, supra note 13, at 2-2 ("Afforestation can be defined
broadly as the establishment of trees on lands that were without trees for some
period of time.... Afforestation enhances carbon sequestration because land is
allocated away from uses with relatively low carbon storage potential (e.g.,
conventional crop agriculture) to forest cover with higher carbon storage
potential.").
30 "Reforestation often refers to the reestablishment of forest after a harvest in
the United States." Id.
31 Id. at 1 -1.
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to sequester and store up to 1.2 billion tonnes of carbon dioxide per
year.32  Forestry-based projects also provide a relatively
inexpensive option for offsetting carbon emissions.3 ' The risk
associated with forestry-based offsets, however, is that the
uncertainty in accurately accounting for the net climate benefit of
the project and the permanence of that benefit can be quite high. 4
B. Elements of an Offset
At least five factors are essential in order for offsets to be
accepted for compliance under cap-and-trade systems; these
factors include that the GHG emissions offset must be additional,
quantifiable, real, permanent, and enforceable.5
(1) Additional: the offset must decrease GHG emissions below
quantities that would have been emitted otherwise in a business as
usual situation. in other words, your contribution made a difference;
(2) Quantifiable: the claimed reductions in GHG can be measured;
(3) Real: the claimed reductions can be verified;
(4) Permanent: the emissions reduced, sequestered or avoided by the
offset project will not be released into the atmosphere in the future; and
(5) Enforceable: offset must be backed by documents establishing
exclusive ownership, ensuring no multiple ownership or double
counting (multiple purchases of the same offset).
None of these factors is entirely isolated from the others. For
example, if the manager of a forest is required by law to reforest a
piece of land, then that activity would not be additional to the
32 Christopher S. Galik et al., A Virtual "Field Test" of Forest Management
Carbon Offset Protocols: The Influence of Accounting, 14 MITIG. ADAPT
STRATEG. GLOB. CHANGE 677, 678 (2009); "A tonne is a metric ton, which
equals one megagram (Mg). I tonne CO, = 0.27 tonnes of carbon. I tonne of
carbon = 3.67 tonnes of CO,." EPA 2005 Inventory, supra note 21, at fnI ES-1.
3 Galik et al., supra note 32, at 678.
34 See generallv id. at 678 ("[F]orest management offset project accounting
remains a difficult undertaking. This is largely due to the dynamic nature of
[carbon] storage in forest systems and a lack of standardized management and
land use practices across users and landscapes.") .
3 Savasta-Kennedy, supra note 16, at 868-69.
36 Id.
3 See generallv Pearson et al., supra note 3 ; Galik et al., supra note 32
(calculating the differences in net carbon sequestered on a hypothetical test
plot).
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applicable legal regime. Alternatively, if the forest manager is not
required to manage his land in a particular manner, but changes his
management practices in order to create an offsets project, then
that activity would be additional."
For domestic forestry offsets, the most scientifically intricate
calculation is the quantifiable factor. In order to be quantifiable, a
third party must be able to accurately and precisely measure the
carbon sequestered and stored on the project site." This
requirement helps establish the actual number of carbon offsets
that may be sold by that project.40 That number is the "creditable
carbon" generated by the project.4' While the calculation for the
actual amount of carbon stored on a plot of forested property has
long been possible to determine,42 the actual net climate benefit of
the project as a whole is a far more difficult calculation due to the
scientific uncertainty of the many calculations involved.43
Ill. UNCERTAIN SCIENCE
Scientific research is based on uncertainty; once the data
indicate that a certain level of certainty has been reached, scientists
are willing to make some conclusions or predictions.44 Most
3 See generally Pearson et al., supra note 3; Galik et al., supra note 32.
39 Savasta-Kennedy, supra note 16, at 868.
40 Measured in tonnes of carbon. See Galik et al., supra note 32.
41 Christopher S. Galik et al., A Critical Comparison and Virtual "Field Test"
of Forest Management Carbon Offset Protocols, 5 (Nicholas Institute for
Environmental Policy Solutions and The Center on Global Change, Duke
University, Working Paper CCPP 08-03 October 2008) [hereinafter A Critical
Comparison] ("Creditable Carbon-The amount of stored carbon that may be
reported, registered, or claimed by the Project developer. In a fully functioning
carbon market, creditable carbon is the portion of gross carbon storage eligible
for sale.")..
42 Smith et al., supra note 28.
43 See general/v Pearson et al., supra note 3; see generally Galik et al., supra
note 32 (calculating the differences in net carbon sequestered on a hypothetical
test plot).
44 Climate Change Science Program and the Subcommittee on Global Change
Research, Best Practice Approaches for Characterizing, Communicating, and
Incorporating Scientific Uncertainty in Decisionmaking, at 19-24 [M. Granger
Morgan, Hadi Dowlatabadi, Max Henrion, David Keith, Robert Lempert, Sandra
JVot. 11: 319326
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scientists, however, freely acknowledge that they operate under a
ceiling of uncertainty."5
This is certainly true of forestry-based offsets. There are many
calculations that go into determining what a forestry-based offset
truly represents. Behind each calculation is a vast body of science,
each with its own level of uncertainty. The measurements required
to determine the ultimate value of a forestry-based offset include
on-site carbon, off-site carbon, total climate benefit, and
permanence.
A. Measurement: On-Site Carbon
Managed forests are often managed in a particular manner.46
For example, a forest managed for timber harvests may be
harvested in rotation of anywhere from a twenty-five year to a
McBride, Mitchell Small, and Thomas Wilbanks (eds.)], National Oceanic and
Atmospheric Administration, Washington, DC (2009).
45 Id. at 11-12 (explaining that scientific uncertainty may be "uncertainty
about the value of some quantity such as temperature or rainfall. There can also
be uncertainty about how a physical process works. For example, before Isaac
Newton figured out the law of gravity, which says the attraction between two
masses (like the Sun and the Earth; or an apple and the Earth) is proportional to
the product of the two masses and inversely proportional to the square of the
distance between them, people were uncertain about how gravity worked.
However, they certainly knew from experience that something like gravity
existed. We call this kind of uncertainty "model uncertainty." In the context of
the climate system, and the possible impacts of climate change, there are many
cases where we do not understand all the physical, chemical, and biological
processes that are involved . . . .").
46 See general/v EPA 2005 Inventory, supra note 13, at 2-2 ("Forest
management has traditionally focused on maximizing the value of harvested
commercial timber over time. However, forests also can be managed to enhance
carbon sequestration, via silvicultural practices or conservation of standing
stocks. A managed forest will consist of one or several tree species in stands,
and the mix can be designed so that the trees aid one another to ensure the
fastest and most efficient biomass growth and thus higher sequestration
potential. The landowner may choose to plant a moderately fast-growing
species to accumulate timber (and carbon) faster; he or she may also use
practices such as fertilization, controlled burning, and thinning to increase forest
and carbon productivity.").
SPRING 2010] 327
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sixty year period." The length of time between harvests depends
largely on the goals of the forest manager and the tree species
involved." For forestry-based offsets projects, there is a whole
host of management choices that may lead to an increase in carbon
sequestration on-site.4 9 These include afforestation or reforestation
of land, lengthening the time between harvests, and altering tree
species planted.o
The timber industry has long established methods for
accurately measuring biomass on a given plot of land." Research
has been ongoing to determine ways to calculate the amount of
carbon in certain types of biomass since the early 1980S.12 In the
early 2000s, as demand for quantification of carbon stocks grew,
research progressed towards broadly applicable equations of
47 Id. ("Managed forests pass through multiple stand ages ranging from stand
establishment to harvest. In a forest managed for timber production, the optimal
harvest age is the time when the value of the additional timber growth obtained
by delaying the harvest further is overtaken by the opportunity cost of the delay.
Traditional forest rotation lengths vary by region and species type. The
nonindustrial private forests (NIPF) of the southern United States are commonly
managed with softwood or mixed species on a rotation of approximately 25 to
35 years or more. Rotations in commercial forestry, as practiced on forest
industry-owned lands or very intensively managed NIPF lands, may be as short
as half the length of the more typical NIPF rotation. The forest rotations of the
western United States tend to be longer (between 45 and 60 years), because they
consist of species that culminate growth at a later age.").
48 Id.
49 See id.
SO Id. ("Forest management has traditionally focused on maximizing the value
of harvested commercial timber over time. However, forests also can be
managed to enhance carbon sequestration, via silvicultural practices or
conservation of standing stocks. A managed forest will consist of one or several
tree species in stands, and the mix can be designed so that the trees aid one
another to ensure the fastest and most efficient biomass growth and thus higher
sequestration potential. The landowner may choose to plant a moderately fast-
growing species to accumulate timber (and carbon) faster; he or she may also
use practices such as fertilization, controlled burning, and thinning to increase
forest and carbon productivity.").
5' See, e.g., Jennifer C. Jenkins et al., National-Scale Biomass Estimators for
United States Trees Species, 49 FOREST SCIENCE 12, 13 (2003) (discussing the
widespread use of localized methods that are insufficient for extrapolation to the
national scale).
52 See genera//v id.
(*VOL. 11: 319328
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forestry biomass." In 2005, the U.S. Environmental Protection
Agency ("EPA") published guidelines for calculating biomass and
carbon storage based on geographical regions, species
composition, and age of the trees on a piece of land.54 The rate of
carbon accumulated in a forest depends on the environmental
conditions that influence plant growth, including "tree species,
climate, soil type, management, and other site-specific
characteristics . ... "" As biomass accumulates, so does carbon.
There are, however, two issues that must be considered before the
amount of carbon stored on-site at a forestry-based offsets project
can be determined: 1) which pools of carbon will be included in
the calculation, and 2) how the baseline carbon measurement will
be determined."
A "carbon pool" is "[a] specific component of the forest
biological system that is capable of both storing and releasing
carbon."" Pools of carbon include the biomass in live trees above
and below ground," dead tree biomass above and below ground,
leaf litter, soil, and harvested wood products grown on site." Dead
biomass, such as dead tree biomass above and below ground, leaf
litter, and harvested wood products, releases carbon into the
atmosphere as it decays.o Each pool decays and releases carbon at
5 See, e.g., Jenkins et al., supra note 51, at 13.
54 EPA 2005 Inventory, supra note 13, at 2-2.
5 Id.
56A Critical Comparison, supra note 4 1, at 4.
" Id. at 5.
5 See Jenkins et al., supra note 51, at 13 (explaining "In this article, we define
biomass in dry weight terms. 'Aboveground tree biomass,' for example refers to
the weight of that portion of the tree found above the ground surface when over-
dried until a constant temperature is reached. Plot-level biomass estimates are
expressed on a per-unit basis (for example [Megagram per hectare or kilogram
per square-meter]), and are made by summing the biomass values for the
individual trees on a plot, then standardizing for the land area covered by that
plot.").
59 See A Critical Comparison, supra note 41, at Table 2, p. 11.
60 Smith et al., supra note 28, at I ("When wood is harvested and removed
from the forest, not all of the carbon flows immediately to the atmosphere. In
fact, the portion of harvested carbon sequestered in long-lasting wood products
may not be released to the atmosphere for years or even decades.").
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a different rate based on environmental conditions." Thus,
policymakers implementing a system for forestry-based offsets
must consider if and how each pool will be accounted for on-site.
In order to determine the net climate effect of a forestry-based
offset project, one must determine how much carbon is stored on
site or would accumulate under "business as usual" conditions."
This calculation establishes the baseline for the project.64 Net
carbon accumulated over this baseline may be creditable." Each
cap-and-trade program or protocol sets its own system for
determining the baseline for any given forestry-based offsets
project, which may be either project-specific or regional." Policy-
makers must consider accuracy, cost, and longevity when
determining the best method for calculating a baseline.
The original approach to setting project baselines is the project-
specific approach." This approach considers historical trends in
land use for the project site and arguments about possible future
uses of the land compared to the project use." Establishing a
project baseline with the project-specific approach is very site- and
fact-specific, leading to a tailored and unique baseline for each
project." Some of the considerations in establishing a baseline in
this way include the sources of required data,o the methods for
61 Id.
62 See A Critical Comparison, supra note 41, at 4.
63 Savasta-Kennedy, supra note 16, at 868 ("[Tlhe offset must decrease GHG
emissions below quantities that would have been emitted otherwise in a business
as usual situation. In other words, your contribution made a
difference. . . .").
6 See Galik, et al., supra note 32, at 680-81.
61 Id. at 680.
66 See Jayant A. Sathaye & Kenneth Andrasko, Land Use Change and
Forestry Climate Project Regional Baselines: A Review, 12 MITIGATION AND
ADAPTATION STRATEGIES FOR GLOBAL CHANGE 971, 974-75 (2007).
67 Id. at 974.
68 Id. "Project developers [may] collect[] extensive historical data on land use
change and carbon density, but the approaches used for projecting future
changes in these parameters were relatively much simpler." Id. at 979.
69 See id. at 975.
70 Data sources can include satellite imagery and records of historic land use.
Sathaye and Andrasko, supra note 66, at 976.
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analyzing these data," and how long the baseline will remain
effective under the regime. 2 The downsides to such a fact-based
calculation are the cost of data collection for each site and the
subjective nature of the outcome.13  Project-specific baseline
calculations are accepted by many protocols currently in place,
including the Kyoto Protocol's Clean Development Mechanism.74
An alternative, and more recently developed method for
establishing a baseline for a forestry-based offsets project, is a
regional baseline. Regional baselines take into account factors
external to the project site and regional motivators for land use
change, such as economic, cultural, and political pressures."
When a regional baseline is used, the carbon accumulated on-site
at the project is compared to the regional carbon accumulation, not
7Methods used include everything "from simple logical arguments to
complex analytics." Id.
72 Id. at 979. ("Important temporal baseline issues include the time period for
which a baseline is held to be valid. Early projects assumed the baseline was
fixed for the duration of the project. A baseline may be adjusted after the
project has been in place for some years, if a GHG program dictates the validity
period and the conditions that trigger review or revision of baseline driver
variable assumptions. The CDM allows projects to be established for 30 years,
or for 20 years and then renewed twice for an additional 20 years. Adjustable
baselines may be preferred from a GHG program's perspective in order to
permit more accurate accounting of a project's carbon benefits over its life, but
if they pose too high a risk for project developers, few projects may be
implemented. . .. adjustable baselines [may] reflect changes in timber markets,
forest laws, rates of deforestation, availability of new satellite data, etc.").
" Id. at 975.
74 Id. at 972, 974-75. The largest mechanism used for offsetting GHG
emissions allowed under Kyoto is the Clean Development Mechanism
("CDM"). CDM allows developed nations to purchase project-based offsets
credits from developing nations. Under Kyoto, regulated entities may use
credits generated through these three programs to offset less than one hundred
percent of their annual GHG emissions. Brendan P. McGivern, Conference of
the Parties to the Framework Convention on Climate Change: Kyoto Protocol,
Introductory Note, 37 I.L.M. 22, 22 (1998). As a result, the CDM market was
valued at $6.9 trillion in 2007. Ecosystem Marketplace & New Carbon Finance,
Forging a Frontier: State of the Voluntary Carbon Markets 2008, 21 (2008)
[hereinafter Forging a Frontier], http://www.ecosystemmarketplace.com/
documents/cms documents/2008_ StateofVoluntaryCarbonMarket2.pdf (on file
with the North Carolina Journal of Law & Technology).
1 See Sathaye and Andrasko, supra note 66, at 974, 980.
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simply the carbon that would have been accumulated on-site under
a different management regime." In establishing a regional
baseline, it is critical that the boundary of the determined region
and the methodology used be carefully considered." Each may
have a dramatic impact on the resulting baseline value." Extensive
data collection and analysis are required for setting a regional
baseline, and the cost can be high." Thus, regional baselines are
most appropriate for larger forestry-based offsets projects or areas
where many projects are likely to be developed."o
B. Measurement: Off-Site Carbon
Carbon may be both stored and/or released off-site of a project.
When trees or other plant material is harvested, it represents a pool
of carbon off-site that is a direct result of the project.
Alternatively, the project may have direct or indirect effects on
land near and far that results in increased GHG releases or
emissions."' Once one begins to try to measure the carbon effect of
a forestry-based offsets project outside of the boundary of that
project, "off-site," it becomes more difficult to collect accurate
data, depending on how the site is managed and the ultimate use of
the harvested biomass.
Trees are usually harvested for paper and timber purposes.
The carbon contained in these harvested trees is not all
immediately released into the atmosphere." Trees that are
harvested and processed for use in construction release much of
76 Id. at 972.
7 Id. at 983.
7 Id. at 984 (discussing a comparison of the results of three modeling systems
used to establish a regional baseline for one hypothetical region).
7 Id. at 997.
90 Sathaye and Andrasko, supra note 66, at 997.
" EPA 2005 Inventory, supra note 13, at 6-2. ("One challenge with project-
based approaches is ensuring that the amount of mitigation attributed to a
particular project reflects the net contribution of that project to GHG reductions
over time. Of particular importance is the notion that the GHG accounting
captures . . . any leakage of GHG emissions that may have occurred outside the
boundaries of the project.").
12 See Smith et al., supra note 28, at 3, Table 1.
" Id. at 1, 7.
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their carbon into the atmosphere very slowly." Trees harvested
and put into a landfill decay, and all of the carbon sequestered in
that tree biomass is emitted back into the atmosphere eventually."
The most common paths for wood products are depicted in the
figure below:"
Disposition
emitted or
harvest and
removal Industrial Roundwood
Trees in Forests from forest classified as softwood or
quantified as gmwing-Stock hardwood, and saw logs or
volume on forestland pulpwood
Disposition Disposition processing
emitted or emitted or at mills
landfill landill
End Use Products manufacture or Primary Wood Products
such as houses, furniture. or construction such as lumber, panels, or
paper products paper
mc'-_ yclimg
One of the obstacles to accurately including estimates of
harvested trees biomass in an accounting system for forestry-based
offsets is collecting accurate data on how much biomass ends up
where. Data for how much biomass is harvested from the project
site is simple enough to obtain, and those data may be
supplemented with data from the mill." Data collected at the mill
serves "as a starting point for calculating the disposition of carbon"
84 Id. at 7. ("At harvest, a large portion of carbon in tree biomass is allocated
to the harvested wood pools, a second portion is assumed to decay rapidly after
harvest (emitted at harvest), and the remainder stays on site in the forest as down
dead wood or forest floor. The 'emitted at harvest' carbon is assumed emitted at
site soon after harvest; this is included to distinguish it from the two products
emissions categories, which are emissions associated with processing, use, or
disposal of harvested wood after removal from the site.").
85 Id. at 8, Figure 3.
86 Id. at 8. ("Figure 3.-The transition of carbon in forest trees to end-use
products represented by a sequence of distinct pools separated by processes that
move carbon between pools. Calculations of carbon in harvested wood products
may start with any of the first three pools: trees in forests, industrial
roundwood, or primary wood products.").
" Smith et al., supra note 28, at 8.
N.C.J.L. & TECH.
harvested from the site." Calculations of the disposition of
harvested carbon after the wood leaves the mill, however, may be
time consuming in terms of data collection and analysis. The
number of unknown variables after a wood product leaves the mill
adds another layer of uncertainty to the accounting. Policymakers
will need to consider the uncertainty of these calculations when
determining how to include these pools of carbon in creditable
offsets. Not including these pools of carbon greatly underestimates
the carbon sequestered," and including them involves data
uncertainty that may pose a lesser net climate benefit than is
apparent.
Leakage is the term given to the resulting shift of GHG
emitting activities to areas outside a project or market boundary."
"In terms of a change in forest management practices, leakage
could result if a project results in decreased harvest accompanied
by increased harvest and attendant emissions elsewhere to
accommodate steady demand of timber."" For example, if a
forestry-based offsets project is implemented in Region A, thus
reducing the timber harvested from that piece of land, another
piece of land may be harvested more in order to meet the demand
for timber in the market. Thus, carbon storage practices on one
piece of land may lead to an increase in carbon released on another
piece of land. When leakage is considered, the result of on-site
management practices on lands across the country, or even in
another country, are included in the overall climate effect of a
certain project.9 2 The rate of leakage is calculated as the change in
emissions outside the project area over the emissions reduced on
site." Collecting data to accurately determine the leakage rate for
8 Id. at 8.
'9 Id. at 1.
90 A Critical Comparison, supra note 41, at 5.
9' Winrock International, Baseline Development and Estimation of Carbon
Benefits for Extending Forested Riparian Buffer Zones in Two Regions in
California, Public Interest Energy Research Final Project Report for the
California Energy Commission 6 (500-04-07 1F, March 2004).
92 Id.
9 Mustafa H. Babiker, Climate Change Policy, Market Structure, and Carbon
Leakage, 65 J. OF INT'L EcoN. 421, 422 n.2 (2005).
334 [Vol-. 11: 319
Forestry-Based Offsets
individual forestry-based offsets project is extremely difficult. 94
For example, determining the cause of a regional increase in GHG
emissions in the area of a project could prove complicated. Often
such results are not the result of one thing; they are caused by
many activities.95
Protocols that address leakage from forestry-based offsets
projects require a certain discount be applied to the quantification
of offsets generated.96 These protocols vary in the complexity of
assumptions and calculations." Protocols may offer general
assumptions about leakage and accordingly require flat rate
discounts." The discount would allow only some portion of the
quantified offsets to actually be credited and sold to account for the
leakage in other locations." This method of calculating leakage is
not project-specific, but does reduce the data collection and
analysis burden that might otherwise be required.'"
C. Permanence: Long-Term Projects and Risk of Reversal
Permanence refers to the length of time a project will be
maintained to ensure the climate benefit of the credited offsets
sold. For example, how long may the carbon be stored in the
biomass or soil? This is a critical issue to consider, because the
point of any GHG emissions regulation scheme is the long-term
climate benefit. Some current programs require legal protection
for a forestry-based offsets project, such as easements and
buffers. on
94 it is an easier calculation on larger-scale issues. For example, under the
Kyoto Protocol, certain parts of the world operate under a carbon-constrained
economy. When a company or an entire industry chooses to locate in an area
without a cap-and-trade system for the sake of production cost, it is easier to
determine possible causation. See id. at 421-22.
9 See general/v Babiker, supra note 93, at 422 (discussing factors that cause
international leakage).
96 See A Critical Comparison, supra note 4 1, at 3 1.
9 Id.
98 Id.
9 Id.
'" See id.
'o" Id. at 31. Easements, here conservation easements, are long-term legal
agreements that require limits on uses of land. Such an agreement on land used
SPRING 20101 335
N.C. J.L. & TECH.
One of the major problems with forestry-based offsets projects
is that carbon is stored in dynamic and ever-changing systems.,12
Forest fires, tree death, harvests, and other carbon releasing
activities are likely to occur in the life of a project.o3 Three issues
facing policymakers with regard to this eventuality are accounting
for permanence, assigning liability for reversals,'" and reducing
the risk of reversal.
Both the permanence and liability issues related to forestry-
based offsets projects indicate the need for reducing the risk of
reversal from these projects. In forestry-based offsets projects, an
example of reversal is a forest fire.'os As the trees bum, they
release much of the carbon stored in their tissues.'
Two primary ways to address permanence when accounting for
credits produced by a forestry-based project are to issue credits that
are applicable for only a limited time or to require a means of
buying back those lost tons of carbon after a reversal occurs.'
The currently proposed legislation in the United States addresses
this issue in the latter manner." The Waxman-Markey and Kerry-
Boxer bills include nearly identical provisions requiring that
project developers carry insurance or hold back some number of
offsets credits for the eventuality of a reversal."
for a forestry-based offsets project could ensure that the land will not be
developed or timbered, thus reversing the carbon benefit stored on the land. Id.
Buffers refer to land that is part of the forestry-based offsets project that is not
generating creditable offsets. The sequestration accomplished on that piece of
land may be used to account for any losses in case of a reversal. See id. This
same goal may be accomplished with a reserve of credits held back in case of
the eventuality of a reversal. See id.
102 Gregg Marland, et al., Accounting for Sequestered Carbon: The Question
of Permanence, 4 ENvT'L SCL & POL'Y 259, 260 (2001).
103 See EPA 2005 Inventory, supra note 13, at 2-11 to -12.
'" Reversal refers to the loss of "carbon benefits if sequestered carbon is re-
released into the atmosphere at some future point in time." Id. at 2-9.
os EPA 2005 Inventory, supra note 13, at 2-12.
'" See id.
'07 Marland et al., supra note 99, at 262.
'ox See infra note 170.
'0o H.R. 2454 § 502(c)(3) (2009); S. 1733 § 734(b)(2) (2010).
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The liability question inevitably follows. It is not easy to
determine who should be liable for the credits which no longer
represent a net carbon benefit after a reversal. The possibilities
include the credit holder, the project developer, or some third party
that has played a role in bringing the two together.'"' Again, the
Waxman-Markey and Kerry-Boxer bills come out the same on this
question by assigning liability to the project developer, who is
designated in the project approval petition.'" Additionally, both
bills assign liability for all of the carbon released from an
intentional reversal and for half of the carbon released from an
unintentional reversal." 2 Holding the project developer liable for
reversals creates an incentive to design a reliable and safe project.
Risk may be reduced in forestry-based offsets projects by
management practices specific to the forest type and the
geographic region.'" For example, forest fires are naturally
frequent in the western states. Frequent fires keep tree density
low, reduce accumulations of fuel, and thereby, lessen the intensity
of future fires.'" Studies in those dry, western forests where fire
has been suppressed have shown that removing small trees in
between forest fires or harvests can reduce the carbon lost to the
atmosphere when relatively infrequent, catastrophic fires do
occur."5 This presents a difficulty for policymakers deciding how
to weigh losses in the accounting system. Currently, some cap-
and-trade regimes count removal of tree biomass as an emission,
but they do not count forest fires as an emission.'" For the western
o Marland et al., supra note 99, at 265.
'' S. 1733 § 700(41) (2010).
112 H.R. 2454 § 504(c)(3) (2009); S. 1733§ 734(b)(3) (2010).
1 See generally Matthew D. Hurteau, et al., Carbon Protection and Fire Risk
Reduction: Toward a Full Accounting of Forest Carbon Offrets, 6 FRONT ECOL.
ENVIRON. 493 (2008).
I14 Id. at 493.
" Id. at 496.
16 Id. at 494 ("Under the regulations of the Kyoto Protocol and groups such
as the California Climate Action Registry, forest thinning is considered a carbon
source to the atmosphere, because the amount of [carbon] stored on a given unit
of land area is reduced, at least temporarily, even though thinning reduces the
risk of substantially greater [carbon] losses during stand-replacing wildfire. If,
by contrast, that same forest is not thinned and instead experiences a
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forests discussed above, and for other forests with similar historical
fire patterns, this may create the wrong incentives.'" By creating
disincentives for removing small trees and shrubs in between
natural forest fire events, the policy may be creating even more
loss of carbon when fires do occur.'" It is critical that a policy for
forestry-based offsets dealing with reversal issues consider the
range of forest fire ecology across the United States. A policy that
provides guidance and flexibility will allow project developers to
manage their land in a manner that appropriately maximizes the
offsets generated and reduces the risk of reversal.
D. Emphasizing the Uncertainty
Two studies of interest, one led by Pearson in 2008"' and the
other by Galik in 2009,120 have compared domestic offsets
protocols against a single hypothetical plot of land to determine the
difference in net creditable carbon. The Pearson study compared
forestry protocols for four American systems: (1) "1605(b)" is the
voluntary reporting system developed under Section 1605(b) of the
Energy Policy Act of 1002. (2) "CAR" is California's Climate
Action Reserve, which tracks offsets credits for that state's
statutory cap-and-trade program. (3) "RGGI" is the Regional
Greenhouse Gas Initiative established in the northeast and mid-
Atlantic states; and (4) "CCX" is the voluntary, binding cap-and-
trade program with the Chicago Climate Exchange. 2' The Pearson
study applied each of these protocols to a test plot of land in
California. 2  The range of the net creditable offsets produced by
catastrophic fire, the C stock baseline is simply reduced, as if no [carbon
dioxide] emissions had occurred during the fire.") (internal citations omitted).
117 Hurteau et al., supra note 113, at 494.
118 Id.
119 Pearson et al., supra note 3.
20 Galik et al., supra note 32.
121 Pearson et al., supra note 3, at 491 ("Applying the four US-based protocols
to a hypothetical but yet realistic project has the purpose of demonstrating how
well actual field carbon pools and project components would be represented by
each of the monitoring and reporting systems.").
122 Id. at 491 ("We tested and compared the registries by applying them to a
pilot project in California. California was chosen because Winrock International
has done extensive analysis of the potential [carbon] supply through terrestrial
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the four different protocols was 100,000 tons of carbon dioxide
equivalent ("tCO2-e").'2 ' The 1605(b) result, 299,857 tCO2-e, was
closest to the actual carbon net accrued by the project, 312,685
tCO 2-e.' 2 ' RGGI and CCX had the same net carbon offsets at
260,983 tCO 2 -e, and CAR resulted in 288,050 tCO 2-e.125
Of these four protocols, the Pearson study found that 1605(b)
was the most accurate system for determining how much net
carbon benefit was generated by this project. 2 6 Additionally, the
Pearson study found that the requirements for data collection and
measurement under this protocol were least onerous and, therefore,
least expensive to implement.'2 7 The Pearson study did, however,
question the amount of flexibility built into the 1605(b) protocol
and wondered if that might lead to less accurate results in practice
than it had in this study.128  The Pearson study found the CAR,
RGGI, and CCX protocols quite expensive to implement because
these protocols required on-site measurements and a high degree of
accuracy in order to generate creditable offsets.129  It is worth
noting that CAR, RGGI, and CCX are all associated with markets
upon which participants may actually sell the offsets they
generate.' The 1605(b) protocol is merely part of a voluntary
reporting system."' While the 1605(b) protocol may be the least
expensive to implement, it also generates the least income.'3 2 It is
also worth noting that 1605(b) is the only protocol considered in
carbon sequestration activities, developed statewide baselines for forestry
activities and collected field data for old-growth and managed forests in both the
coastal redwood area and the Sierra mixed conifers. The hypothetical pilot
project was afforestation of grazing lands located in Shasta County, CA-a
common GHG mitigation project type, also allowable under all four of the
protocols reviewed.") (internal citations omitted).
123 Id. at 495
124 Id.
125 Id.
126 Pearson et al., supra note 3, at 500.
127 Id. at 500-01.
128 Id.
129 Pearson et al., supra note 3, at 500.
"
0 See id. at 491.
31 See id.
32 Id
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this study that was established and is run by the federal
government.'
The Galik study compared the same four protocols compared
in the Pearson study, as well as the Georgia Forestry Commission
Carbon Sequestration Registry Project Protocol ("GFC"),'4 the
Voluntary Carbon Standard Improved Forest Management
Protocol ("VCF"),13 and a protocol developed at Duke University
and published in Harnessing Farms and Forests in the Low-
Carbon Economy ("HFF").'" The Galik study applied these seven
protocols to a hypothetical plot of land at the Calhoun
Experimental Forest Station in South Carolina.'"
As in the Pearson study, large differences in net creditable
carbon were found between protocols.13  The Galik study
133 See id.
I3 See Georgia Forestry Commission, The Georgia Carbon Sequestration
Registry-Project Protocol, Version 1.0, Dry Branch (2007).
35 See Voluntary Carbon Standard, Voluntary Carbon Standard: Guidance
for agriculture, forestry and other land use projects (2007) http://www.v-c-
s.org/docs/AFOLU%20Guidance%20Document.pdf (on file with the North
Carolina Journal of Law & Technology).
1
36 See THE NICHOLAS INSTITUTE FOR ENVIRONMENTAL POLICY SOLUTIONS,
HARNESSING FARMS AND FORESTS IN THE LOW-CARBON ECONOMY-HOW TO
CREATE, MEASURE, AND VERIFY GREENHOUSE GAS OFFSETS (Z. Willey, B.
Chameides eds., 2007).
137 Galik et al., supra note 32, at 678. A large amount of data on carbon
sequestration has been collected at this research station. The authors of this
study applied the seven protocols to these data. See id.
"3 Id. at 685 (comparing the results of the seven protocols when all eligible
pools of carbon were considered).
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concluded that the two largest factors in creating this variation
were the pools of carbon allowed and the system for determining
the baseline."' The Galik study also noted that including more
pools did not always result in an increased number of creditable
carbon offsets, since harvested wood products lead to releases of
carbon in the long run.' The Galik study summarized its results
in this way:
The wide range in creditable [carbon] generation found here
suggests that policymakers must be deliberate in the standardization of
offsets methodology. Creating an accounting framework that makes it
easier for landowners to participate may come at the expense of system
integrity. A system that is robust but exceedingly onerous may
discourage landowner participation and reduce the role that forests can
play in a comprehensive GHG mitigation strategy. 14 1
IV. UNCERTAIN POLICY
A. Current Domestic Cap-and Trade Systems
The United States has yet to adopt federal climate change
policy. Although the EPA has indicated that it will soon move to
b
All Pools
15 000 .0
10.000
2.
5.000
50 60 70 80 90
Yea,
"' Id. at 684.
140 Id. at 687.
14' Galik et al., supra note 32, at 689.
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regulate GHG emissions in the United States, 4 2 there is no
nationwide mandatory GHG regulation. Multiple state and
regional agreements have established cap-and-trade programs
enforceable against parties to the agreement.143 When federal
policy or agency guidance becomes mandatory, the various
protocols used among these agreements will need to be examined.
Each of the nonfederal programs defines the terms of its offsets
protocols independently of one another. As such, they all contain
different terms, definitions, and requirements.144 The Regional
Greenhouse Gas Initiative ("RGGI") in the eastern United States,
for example, is an agreement between Connecticut, Delaware,
Maine, Maryland, Massachusetts, New Hampshire, New Jersey,
New York, Rhode Island, and Vermont to regulate the emissions of
the electricity generation industry in those states.145 The Western
Climate Initiative is an agreement between multiple U.S. states and
Canadian provinces to reduce GHG emissions to fifteen percent
below 2005 levels by 2020.146 California has also passed statewide
legislation establishing a cap-and-trade regime. 147
Many of the forestry-based offsets projects currently in
existence were started in anticipation of a national standard.' 4 As
that standard has yet to emerge and continues to be less certain, 149
142 John M. Broder, Greenhouse Gases Imperil Health, E.P.A. Announces,
N.Y. TIMES, at A18, Dec. 8, 2009, available at http://www.nytimes.com
/2009/12/08/science/earth/08epa.htm.
143 See infra notes 145, 147.
144 See, e.g., Galik et al., supra note 32, at 679-83.
145 Regional Greenhouse Gas Initiative, http://www.rggi.org/home (last visited
on Mar. 15, 2010) ("The Regional Greenhouse Gas Initiative (RGGI) is the first
mandatory, market-based effort in the United States to reduce greenhouse gas
emissions. Ten Northeastern and Mid-Atlantic states have capped and will
reduce CO2 emissions from the power sector 10% by 2018.") (on file with North
Carolina Journal of Law & Technology).
146 Forging a Frontier, supra note 74.
147 Cap-and-Trade, CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY, AIR
RESOURCES BOARD, http://www.arb.ca.gov/cc/capandtrade/capandtrade.htm
(last visited on Mar. 16, 2010) (on file with North Carolina Journal of Law
&Technology).
148 Pearson et al., supra note 3, at 501.
149 See Stoddard, supra note 4.
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project developers and land owners are becoming less certain that
the offsets they are generating will be able to be sold in the future.
B. Proposed Regulatory Structures in the United States
In the summer of 2009, the House of Representatives passed
the Waxman-Markey bill which contained extensive provisions
regarding forestry-based offsets. In addition, the Senate's Kerry-
Boxer bill also presumes a role for forestry-based offsets in its
proposed cap-and-trade regime.5 o The possible statutory regime
that could result from these two bills would limit the amount of
carbon and other GHGs that could be emitted into the atmosphere
by certain sectors of the economy and would create financial
incentives for forestry-based offsets projects the likes of which
have yet been seen in the United States.
C. The Waxman-Markey Bill
Under the Waxman-Markey bill, domestic offsets derived from
agriculture and forestry projects would be regulated by the U.S.
Department of Agriculture ("USDA").' ' Under these provisions
of the bill, the USDA must promulgate regulations for, among
other things,'52 methods for "quantifying [GHG] benefits,"'53
"establishing activity baselines and determining additionality,"'54
"s While the regulatory scheme proposed under these bills is not yet law, a
cap-and-trade system of GHG emission control is very likely to become
effective in the United States in the next year or two. The EPA announced in
December 2009 that it would promulgate climate change regulation, despite
action or inaction from the U.S. Congress. The proposed terms of that program
have yet to be released; however the EPA has indicated that it is pursuing a cap-
and-trade regime. See Broder, supra note 141.
American Clean Energy and Security Act, H.R. 2454, 111 th Cong.
§ 502(a) (2009) (delegating to the Secretary of Agriculture the authority to
"establish a program governing the generation of offset credits from domestic
agricultural and forestry sources").
152 Other provisions of this title of the bill address third party verification,
approval of projects, and issuance of offsets credits.
'" H. R. 2454 § 502(cX 1).
154 Id. § 502(cX2 ).
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"accounting for and mitigating potential leakage,"'" and
"address[ing] reversals.""'
In addition, the USDA is required to publish a list of accepted
project types under the program."' There is a strong presumption
for forestry-based projects in the proposed system, and such
projects are included on the initial list of projects proposed in the
bill.' Afforestation, reforestation, and a range of management
strategies are included in the proposed initial list of accepted
forest-based project types.'"9 In considering which projects are
appropriate for inclusion on this list, the USDA is to "take into
consideration the recommendations" of the USDA Greenhouse
Gas Emission Reduction and Sequestration Advisory Committee
("USDA Advisory Committee")."o
The USDA Advisory Committee would also be created as part
of the Waxman-Markey bill.'"' This committee would be created
in order to provide expert advice on the science and technology
involved in the agricultural and forestry offsets projects
contemplated by the USDA.'12 The appointed nine members of
this committee would serve three-year terms and should be experts
qualified "to evaluate scientific and technical information for
domestic agricultural and forestry offset practices that reduce or
avoid greenhouse gas emissions or sequester greenhouse gases."'
Specifically, the USDA Advisory Committee would aid the USDA
by providing "options and recommendations [regarding]
methodologies to address the issues of additionality, activity
baselines, measurement, leakage, including the application of
1 Id. § 502(c)(3).
156 Id § 502(c)(4).
Id. § 503.
Id. § 503(b)(2).
Id § 503(b)(2)(A)I).
o Id §§ 503(a)(2), 501(a)(4) (giving the committee's full name and statutory
reference).
161 Id. § 531 (adding subsection (f) to 16 U.S.C. 3854).
162Id. (adding subsection (f)(1) to 16 U.S.C. 3854).
Id. (adding subsection (f)(2) to 16 U.S.C. 3854).
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sector specific leakage factors, uncertainty, permanence, and
environmental integrity.""
The USDA would also be instructed to promulgate regulations
that establish methodologies for the offsets projects' 5 and for
calculating several of the essential values required for offsets.'
The specific values include the activity baseline,' additionality,
quantification,' and leakage."" The USDA must also establish a
method for dealing with reversals of GHG offsets."' The
Waxman-Markey bill suggests either insurance or an offsets
reserve. 72
164 Id. (adding subsection (f)(4)(B) to 16 U.S.C. 3854).
'65 Id. § 504(a)(1).
66 Id. § 504(a)(2).
67 Id. § 504(a)(2)(A) ("The Secretary shall set activity baselines to reflect a
conservative estimate of performance or activities for the relevant type of
practice (excluding changes in performance or activities due to the availability
of offset credits) such that the baseline provides an adequate margin of safety to
ensure the environmental integrity of offset credits calculated in reference to
such baseline.").
16x Id. § 504(a)(2)(B) ("Such methodology shall ensure, at a minimum, that
any greenhouse gas emission reduction or avoidance, or any greenhouse gas
sequestration, is considered additional only to the extent that it results from
activities that-(i) are not required by existing government regulations, as
determined by the Secretary; [and] (ii) were not commenced prior to January 1,
2009" with a few exceptions.").
69 Id. § 504(a)(2)(C) ("A standardized methodology for determining the
extent to which greenhouse gas emission reductions or avoidance, or greenhouse
gas sequestration, achieved by an offset practice of that type exceeded a relevant
activity baseline, including methods for monitoring and accounting for
uncertainty.").
170 Id. § 504(a)(2)(D) (2009) ("A standardized methodology for accounting for
and mitigating potential leakage, if any, from an offset practice of that type,
taking uncertainty into account, excluding international indirect land use
changes .... ).
'1' Id. § 504(c)(1).
172 Id. § 504(c)(2)(B). The statute provides:
An offsets reserve . . . is a program under which, before issuance of
offset credits under this title, the Secretary shall-(i) subtract and
reserve from the quantity to be issued a quantity of offset credits based
on the risk of reversal; (ii) hold those reserved offset credits in the
offsets reserve; and (iii) register the holding of the reserved offset
credits in an offset registry.
SPRING 2010] 345
N.C. J.L. & TECH.
Offsets projects are limited to a specific crediting period under
the Waxman-Markey bill.' 13  The crediting period for forestry-
based projects is twenty years,' 74 with the option to apply for
additional crediting periods.' The project may only generate
offsets credits that may be sold on the emissions market during its
crediting period,'" so the crediting period represents the period of
time when the project may be earning money.
D. The Kerry-Boxer Bill
The Kerry-Boxer bill's forestry-based offsets provisions are
very similar to those in the Waxman-Markey bill in many ways.
There are some provisions in the Kerry-Boxer bill, however, that
are quite different and significantly so. As in the Waxman-Markey
bill, there is a presumption that forestry-based offsets will play a
role in the domestic offsets program."' The regulations that will
be promulgated with regard to approved types of projects and
methodologies for determining important values such as baseline
and quantity of carbon sequestered are also very similar.' The
length and significance of the crediting period for forestry-based
Id. § 504(c)(3)(A). Once a reversal occurs, the USDA should retire enough
credits in reserve to account for the release. Id. § 504(c)(3)(B)(i). If the release
is deemed unintentional and not an undue burden on the project developer, then
the developer is liable for half of the credits that were retired due to the release.
Id. § 504(c)(3)(B)(iii). However, if the reversal is found to be intentional, then
the project developer is liable for 100% of the credits retired from reserve and
must replace them. Id. § 504(c)(3)(B)(ii).
'1 Id § 504(e)(1).
14 Id. § 504(e)(2)(B).
' Id. § 504(e)(4).
176 Id. § 504(e)(3).
' See, e.g., S. 1733, 11 Ith Cong., § 733(a)(4)(E)-(F) (2010) ("In determining
the initial list, the President [shall consider] projects involving afforestation or
reforestation of acreage not forested as of January 1, 2009, [and] forest
management resulting in an increase in forest carbon stores, including harvested
wood products.").
7n Compare S. 1733 § 733(a)(4) (2010) with H.R. 2454 § 503(b)(2)
(establishing the initial project types to be considered) and S. 1733 § 734 with
H.R. 2454 § 504 (establishing the requirements for offsets projects under the
regime, including additionality, reversal, and quantification).
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offsets projects is the same in both bills;'17 the liability established
in a suggested offsets reserve in case of reversals is also largely the
same.IsW
The two biggest differences between the Waxman-Markey bill
and the Kerry-Boxer bill related to forestry-based offsets are which
agency will have program oversight and how much deference is
granted to the scientific and technical advisory body. Where the
Waxman-Markey bill grants authority to the USDA to oversee
domestic forestry-based offsets,"' the Kerry-Boxer bill delegates
this role to the President."'2 Delegating authority to the President,
rather than to a specific executive agency such at the USDA or the
EPA, leaves the question open as to who would have ultimate day-
to-day authority over forestry-based offsets under the Kerry-Boxer
regime.
An additional difference between the two bills is the role of the
scientific and technical advisory body. Under the offsets program
proposed in the Kerry-Boxer bill, the Offsets Integrity Advisory
Board ("Advisory Board") is structured much the same as the
USDA Advisory Committee in the Waxman-Markey bill. The
Advisory Board would have nine members who are experts in the
science and technology of offsetting GHG emissions. The
Advisory Board would make recommendations on similar topics
and would provide data on similar methods as the USDA Advisory
Committee in the Waxman-Markey bill. The primary difference
'7 Compare S. 1733 § 734(c) with H.R. 2454 § 504(e) (limiting forestry-
based offsets projects to a crediting period of twenty years and allowing for
reapplication for subsequent crediting periods).
0 Compare S. 1733 § 734(b)(3) with H.R. 2454 § 504(c)(3) (establishing
100% liability for intentional reversals and 50% for unintentional reversals,
though the Kerry-Boxer bill does not allow for a waiver of this liability in cases
of undue burden as the Waxman-Markey bill does).
.'. H.R. 2454 § 502(a).
182S. 1733 § 732(a) ( "Not later than 2 years after the date of enactment of this
title, the President, in consultation with appropriate Federal agencies and taking
into consideration the recommendations of the Advisory Board, shall
promulgate regulations establishing a program for the issuance of offset credits
in accordance with the requirements of this part. The President shall
periodically revise these regulations as necessary to meet the requirements of
this part.").
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between the two proposed programs is that under the Kerry-Boxer
bill the President must provide justification for any variation
between the regulations promulgated and the suggestions given by
the Advisory Board. The justification must be published with the
proposed regulations in the Federal Register. There is no such
requirement for the USDA in the Waxman-Markey bill. This
requirement in the Kerry-Boxer bill provides a transparency and an
accountability that is not found in the forestry-based offsets
provisions of the Waxman-Markey bill.
E. Pros and Cons: Two Options for Forestry-Based Offsets
Policy
In terms of the scientific uncertainty related to forestry-based
offsets, the Kerry-Boxer bill appears to be much stronger than the
Waxman-Markey bill. The Kerry-Boxer bill holds policy-makers
accountable for provisions in the regulations that differ from the
recommendations of the scientific and technical experts. The
Waxman-Markey bill generally refers to its USDA Advisory
Committee less frequently than the Kerry-Boxer bill refers to its
Advisory Board. The Kerry-Boxer bill would require policy-
makers to consider the Advisory Board's recommendations
throughout its offsets provisions. The Waxman-Markey bill puts
little onus on policymakers to listen to the recommendations of its
expert body, the USDA Advisory Committee.
Additionally, the Waxman-Markey bill would inaccurately
calculate the net climate benefit of the projects under the purview
of the USDA. In defining "leakage," the Waxman-Markey bill
precludes the consideration of international land use effects.'" For
example, if offsets credits are granted for the production of ethanol
or for forest preservation in the U.S., the effects of those projects
on the cost of corn worldwide or deforestation in other nations
need not be considered in the net climate benefits of either project.
This was an intentional and controversial exclusion that is not
"' H.R. 2454 § 504(a)(2)(D) ("A standardized methodology for accounting
for and mitigating potential leakage, if any, from an offset practice of that type,
taking uncertainty into account, excluding international indirect land use
changes. . . .").
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science-based and represents a potential for drastic, indirect effects
of even the best planned afforestation and reforestation projects in
North America.
The federal government is familiar with the technical issues
related to forestry-based offsets quantification. Multiple federal
agencies have funded and participated in research related to
forestry-based offsets. This internal expertise, combined with the
scientific experts available to collaborate with policy makers,
should be tapped into as much as possible in order to craft a policy
with a sound foundation and ultimate net climate benefit.
V. CONCLUSION: CRAFTING FORESTRY-BASED OFFSETS
POLICY WITH SCIENCE IN MIND
Forestry-based offsets represent a vast resource for domestic
offsets generation for Americans. Inspection of their respective
provisions indicates that the Kerry-Boxer bill is better suited than
the Waxman-Markey bill to establish a regulatory structure that
includes scientific certainty and change for forestry-base offsets-
projects. Given the great uncertainty involved in accurately
quantifying the net climate benefit, great care is advised in crafting
a policy regime for these projects. Science must play a critical role
in these policy decisions. Flexibility to adjust regulations to
changes in the understanding of the role of forests in climate
change must be ensured, as must the foundation of science upon
which these regulations will be built.
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